Peptide Self-Assembly Nanoparticles Loaded with Panobinostat to Activate Latent Human Immunodeficiency Virus.
Highly active antiretroviral therapy (HAART) can turn human immunodeficiency virus-1 (HIV-1) infection into a controllable chronic disease, but because of the presence of an HIV reservoir, it cannot completely eliminate the virus in HIV-infected patients. The activation of latent reservoirs is the key to the successful treatment of acquired immune deficiency syndrome (AIDS). As a class of latency-reversing agents (LRAs), histone deacetylase inhibitors (HDACis), such as panobinostat, have been the most widely investigated, but most of them have resulted in only a modest and transient activation of HIV latency. To improve the potency of latency activation, an injectable peptide self-assembly nanoparticle loaded with panobinostat (PNP-P) was designed with the ability to efficiently penetrate the cell to achieve better drug delivery and activation of latent HIV. The results confirmed that these nanoparticles could activate latently infected cells in vitro and in vivo and activate peripheral blood mononuclear cells (PBMCs) from latently infected patients ex vivo. Increased cellular drug uptake made the PNP-P more effective than panobinostat alone. Therefore, this strategy demonstrates that nanotechnology can help improve the activation of latent HIV, and this study lays a foundation for further development of LRA delivery systems for use against an HIV reservoir.